Abstract
general arbitrarily defined, those introduced by Cicchetti and Allison (1971) 23 and by Fleiss and Cohen (1973) are the most commonly used. The former 24 are linear and the latter have a quadratic form. Cohen (1968) showed that, 25 under specific conditions, the weighted kappa coefficient is equivalent to the 26 product-moment correlation coefficient. Moreover, Fleiss and Cohen (1973) 
27
and Schuster (2004) showed that the weighted kappa with a quadratic weight-28 ing scheme is equivalent to the intraclass correlation coefficient. Hereafter, 29 we show that the weighted kappa coefficient defined with linear weights for a 30 K-ordinal scale can be derived from (K-1) embedded 2 × 2 contingency tables.
31

DEFINITION OF THE WEIGHTED KAPPA COEFFICIENT
32
Consider two raters who classify a sample of n subjects (or objects) into K 33 categories of an ordinal scale (see Table 1 ), where n ij is the number of items 34 classified into category i by rater 1 and category j by rater 2, n i. the num-35 ber of subjects classified into category i by rater 1 and n .j be the number of 36 subjects classified into category j by rater 2. Denote by p ij , p i. and p .j the 37 corresponding proportions (i, j = 1, · · · , K). Table 1 Two-way contingency table resulting from the classification of n items by 2 raters on an ordinal scale with K categories Rater 2
The weighted kappa coefficient can be defined in terms of agreement weights by
where
w ij p i. p .j with 0 ≤ w ij ≤ 1 and
, or in terms of disagreement weights by
where 
Rater 2
For any "cut-off" value k (k = 1, · · · , K − 1), the K × K contingency table
66
(see Table 1 ) can be reduced into a 2×2 classification table by summing up all 67 observations below and above the first k rows and first k columns (see Table   68 2) where 
and
the observed and expected weighted agreements corresponding to Table 2 .
70
Now, consider the quantities
We show that 
6 it suffices to prove that
We have successively,
Thus, p * o = p o . The proof for p * e = p e proceeds similarly. Thus, using the When computing the weighted observed and expected agreements, we obtain 105 p o = 0.800, p e = 0.583, yielding κ w = 0.520. Since K = 4, three "embedded"
106
2 × 2 tables can be constructed as described before (see Table 4 ). From these Table 3 Two-way contingency table resulting from cervical ectopy ratings using the visual method by two raters 
DISCUSSION
118
The weighted kappa coefficient is widely used to quantify the agreement be- instance, Fleiss and Cohen (1973) and Schuster (2004) showed that using the 127 weights v ij = (i − j) 2 , the weighted kappa coefficient can be interpreted as 128 an intraclass correlation coefficient in a two-way analysis of variance setting.
129
In this article, we focused on the linearly weighted kappa coefficient defined Specifically, we showed that the observed and expected weighted agreements 
